"A regionally coordinated system focusing on levels of hospitalbased perinatal care has been shown to be effective and to result in improved outcomes for both mothers and newborns." This quotation, taken from the latest edition of Guidelines for Perinatal Care, 1 refers to the system we know as regionalization of perinatal care. The system evolved to meet a need created by the ever increasing capabilities of obstetricians and pediatricians to offer improved health care for mothers and babies. In the process, these new capabilities spawned two new subspecialties: maternal-fetal medicine and neonatology. However, the resulting new and better services and the subspecialized providers were available only in selected hospitals, usually academic medical centers or large urban facilities. Accordingly, to make quality perinatal health care more available, regardless of locale, the concept of regionalization was used.
The idea of regionalization is not new, and perinatal medicine does not lay claim to its genesis. Regionalization of specialized surgical care has been evident for many decades, 2, 3 and there are numerous examples of nonsurgical specialized care being available only in teaching hospitals or large medical centers.
The success of the system of regionalized health care has been consistently documented by outcome studies 4 -8 that common sense would have predicted beforehand. For example, if a patient requires resection of an intracranial mass, it is logical that this be done by a neurosurgeon in a center providing adequate support for the neurosurgeon to successfully accomplish the task. To do otherwise would be unthinkable. Or would it? Perhaps not today for the third-party payers who now control the referral of patients to presumably higher levels of care. They seek the lowest cost estimate offered by whomever declares himself or herself to be capable of providing the level of care sought by the payers. 9 Third-party payers would ridicule the example of the intracranial mass, declaring that, of course, this patient should go to a hospital that has a neurosurgeon. However, the example is not farfetched. Patients are now referred to hospitals that do not possess the capability of dealing with the level of complexity manifested by the patient. A specific and concrete example is neonatal intensive care. Neonatologists in small or moderate-sized units willingly accept referrals in some cases even though their hospitals do not have the capabilities of a comprehensive center. 9, 10 A recent example at our institution serves to illustrate this. The staff neonatologist coordinating neonatal transport received a call from a physician in a Level II regional hospital (Iowa designation) about a patient with respiratory distress that she wished to refer to the University of Iowa. Concern was expressed about difficulty oxygenating the baby, perhaps suggesting pulmonary hypertension and the need to consider nitric oxide (NO) therapy and possibly extracorporeal membrane oxygenation (ECMO) if this did not work. A short time after arrangements had been made for the transport, a second call was made to inform the University that the patient's insurance company would not approve tertiary care except in a particular hospital in another city. The other hospital is a Level III designated hospital but does not provide NO treatment or ECMO.
Obviously, all sick neonates do not require care in a comprehensive center such as the University of Iowa Hospitals and Clinics. However, in this case, a physician determined that the baby might require special services and the insurance carrier countermanded the decision by the physician.
Why are we willing to accept the fact that some neonatal patients may receive less than appropriate care based on choice of referral hospital? Is this solely a matter of accepting the inevitability of cost control or are other factors involved as well? I believe the latter is the case and will offer reasons for believing so.
First, there has been a proliferation of neonatal intensive care units staffed by neonatologists but otherwise lacking in academic programs, outreach education, and ability to coordinate services on a regional basis. The competition offered by these units likely has contributed to the deregionalization of perinatal care.
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The development of such noncomprehensive units undoubtedly has been fueled by an abundance of recently trained neonatologists. The number of neonatologists generated by United States training programs has increased over the years 12 , and in 1994, Silverman provided data that suggested that the number was excessive when compared with other industrialized nations. 13 Whether the number of neonatologists is truly excessive is still a matter of conjecture as evidenced by a recent survey of neonatologists in the United States; 14 this survey concluded that even though previous recommendations and observations suggest an excess of as much as 30% to 50% of neonatologists, the fact remains that one-half of all surveyed neonatology practices anticipated recruitment of more neonatologists and more than twice as many neonatal nurse practitioners.
Regardless of the appropriateness of the number of neonatologists, the issue of determining where neonates receive neonatal intensive care is far more complex than simply requiring the presence of a neonatologist. A critically ill baby frequently requires services that are available only in hospitals that have a number of neonatologists as well as other subspecialists and comprehensive support services. Unfortunately, the presence of a neonatologist in a hospital may allow that hospital to be considered to be a tertiary facility and appear to be the equivalent of a comprehensive center even though the scope of services is limited. This situation coupled with the desire of managed care organizations to keep the bottom line as low as possible may lead to compromised care for sick neonates.
Second, the ability of many, but not all, hospitals with neonatologists on staff to call themselves tertiary facilities may have been fostered by the creation of the so-called "National Guidelines for Perinatal Care." 15 The intent of these guidelines was to insure that perinatal patients received care appropriate to need. Over time, the competitive nature of medical practice caused the guidelines to be used in such a way as to create the impression that all tertiary level hospitals were equal and if not exactly equal, at least capable of being the tertiary provider for a managed care organization. Managed care organizations do not assess the capability of a hospital to provide perinatal care, but rather, seek the hospital with the least expensive service at the desired designation (i.e., tertiary level).
The late Dr. Joe Butterfield, 16 in March of 1981, writing about regionalization of perinatal health care and the effects of Toward Improving the Outcome of Pregnancy, must have been prescient. He said, "Some health agencies have literally put Toward Improving the Outcome of Pregnancy in place as regulations, a knee-jerk action that transcends reason." Thus, the guidelines in and of themselves were not the culprit; rather, it was the manner in which they were used by state or other regional systems of perinatal health care. In other words, we stopped looking at what was best for the patient and maneuvered the system to do what was best for the hospital/health care system.
During the mid 1970s, the system of level of care designation seemed appropriate and very likely was. At that time, the presence of a neonatologist and a maternal-fetal medicine specialist separated a hospital from the others and pretty much ensured a realistic designation as a Level III center. In fact, the presence of a neonatologist alone was usually sufficient for recognition as a tertiary level hospital. Since then, neonatal care and obstetric care have experienced dramatic changes.
Although I cannot personally speak for maternal-fetal medicine, I do have first-hand knowledge of neonatal care, especially neonatal intensive care. In 1976, ventilation of newborns was relatively uncomplicated. It was a matter of pressure versus volume mode. In time, some of the problems with volume mode ventilation became apparent and most ventilation was accomplished by an adaptation of pressure mode ventilation. Then, in the late 1980s and early 1990s, a ventilator revolution took place. High-frequency ventilation was born and began to mature rapidly. There are many styles of high-frequency ventilation that became available for successfully ventilating babies who previously could not be ventilated, or if they were ventilated, suffered significant morbidities.
During the time that high-frequency ventilation was emerging, ECMO was also becoming a regionally available treatment modality for the neonate with severe pulmonary compromise. Surfactant use became commonplace, and most recently, the experimental use of NO became a reality for the baby with increased pulmonary vascular resistance.
The story of the evolution of improved ventilatory therapeutic capacity is only one chapter in the rapidly emerging capabilities of neonatal intensive care. It serves to illustrate that much more is available to the neonatologist now than there was in the 1970s. The uniformity of care that was provided by most tertiary centers at that time no longer exists. The neonatologists that many regional hospitals have on staff often cannot provide skilled high-frequency ventilation, ECMO, and the appropriate use of NO needed by the most critically ill but yet salvageable neonates. Clearly, all tertiary centers in the late 1990s are not the same, and the old regional referral patterns are no longer always applicable. Unfortunately, our recommended system of assigning levels of care, both vintage 1976 15 and 1993, 17 create the public impression that patients will receive a level or type of care by accessing a hospital with a specific designation, for example, "Level III," or now, using the 1993 version, "subspecialty level." The most important consequence of this has been the willingness of third-party payers to award contracts to hospitals that are designated as tertiary even though they offer only limited services.
The third-party payers' justification for their actions is based on an analysis of cost, an analysis that may favor hospitals that provide care for less complicated patients even though they are labeled as tertiary perinatal care hospitals. In this analysis, the hospitals affected the most are the comprehensive facilities such as academic medical centers and other large teaching hospitals that offer a full range of services because they have provided care for the most complex neonates over the years. 8, 18 Thus, they may not compare favorably with other facilities on a case-by-case cost analysis. Also, they may not compare well in terms of outcomes because of the risk status of their patients. 19 -22 Therein lies a potential tragedy if these truly comprehensive centers are bypassed by the insurance carriers. Key academic centers and other major teaching facilities may not be able to survive because of low patient volume. 23 If we lose the capacity for cutting-edge technology that such centers have brought to this country, survival rates for very low birth weight babies may soon be no better than in countries that have not had the advantage of outstanding academic centers. 24 -26 What can be done? First, we must recognize what we have lost, namely, truly regionalized perinatal health care that formerly brought quality health care within a reasonable travel distance. The public probably does not realize that anything has changed because they have no reliable way to differentiate one tertiary center from another. By allowing hospitals with a broad range of capabilities to be placed under the same rubric, namely, tertiary center or subspecialty center, the medical establishment has furthered this misconception. The medical establishment or designating agency here is usually the state department of public health because they commonly oversee the process of establishing guidelines or standards for perinatal centers. The health departments do not act alone in this regard, however. They are pressured to maintain the status quo by those hospitals that enjoy tertiary status but that are not capable of providing a full range of up-to-date comprehensive services.
The original system of regionalized perinatal health care was not created with the marketplace in mind. Rather, it was based on the concept of providing contemporary health care services in a geographic area. Business interests were not the guiding force behind the origin of perinatal regionalization, although there obviously were those who recognized the value of a higher level designation for marketing purposes. Contrast this with the philosophy of managed care organizations today. They attempt to offer the patient the least expensive care 27 within broad regional confines, recognizing that patients want to travel limited distances. Their concern has not been over who will provide the best care for patients, but rather, who will provide care at the lowest cost?
If we agree that we have indeed lost something, namely, the value of regionalized perinatal health care, then perhaps we can move to remedy the situation. In my opinion, two major issues must be addressed. First, indistinct labeling of levels of care based on the national guidelines, and second, putting the decision-making capability of patient referral back in the hands of physicians. I have already noted that hospitals currently designated as Level III have varying capabilities. Accordingly, it seems reasonable that they should not be represented to the public as being the same. Furthermore, third-party payers should not be able to represent a health policy as providing comprehensive perinatal coverage unless the coverage includes a hospital that truly has comprehensive status.
I suggest that the state departments of public health work with broad-based provider groups to clearly describe the levels of care available in the state. It is imperative that university medical centers and other large teaching hospitals with comprehensive capabilities be represented. This is because these hospitals have characteristically been the source of advances in medical care. They provide the ultimate in services, regionally coordinate transport for neonates, and offer educational services to their states or regions. Thus, it seems in the best interests of the public for the facilities that devote themselves to quality services for reasons other than personal gain to be well represented in the designation process. Obviously, all levels of care must be represented for the region to be well served.
Every state/region does not necessarily have a comprehensive center available within the confines of the state/region. In these instances, it would seem imperative that the closest centers with comprehensive capability be identified and that they participate in the development and maintenance of a regionally coordinated system of perinatal health care.
The cooperative effort described above could lead to a voluntary system that would clearly describe a hospital's level of functioning but yet would fall short of licensing and thus keep bureaucratic interventions/expense at a minimum.
Furthermore, if the hospitals were required to accurately describe their level of functioning, it would be difficult for third-party payers to create the impression that comprehensive services were being offered when they were not. Also, this could help to control the proliferation of neonatologists, because the number of comprehensive care opportunities would be limited. The laws of supply and demand would again help to regulate the number of neonatologists who complete training each year.
The second issue, the need for physician control of patient referrals, is of critical importance if we are to maintain a voluntary system of designated levels of care. It is important because physician control of referrals still allows for a market-driven system of referrals, but importantly, one that is based on quality and appropriateness for the patient and not on cost alone.
What are the implications for the so-called "national guidelines"? 15, 17 Although these guidelines describe only three levels of care, I believe they were never intended to be a template for each state, but rather a general guide and will continue to be excellent for that purpose. However, as suggested above, the states can no longer accurately portray perinatal levels of care with a simplistic three-level system and, in my opinion, should develop more descriptive and expanded guidelines.
An important element for the new system to be successful is a knowledgeable public. 28 People must be aware of what is at stake. If the public learns that better care is available for mothers and babies than has been offered by their health plans, I doubt whether arguments based on cost effectiveness will withstand their wrath. 29, 30 Also, if people know that their physicians are not responsible for the important decisions relating to their health care, such as choice of referral hospital, I believe third-party payers will be forced to change current policies that dictate otherwise. 31, 32 In truth, a regionalized system of perinatal health care that incorporates physician controlled referral likely is cost-effective. 10 If reduction in mortalities and morbidities are major determinants of cost effectiveness, there should be little argument that truly regionalized care, or care appropriate to need, should be the rule. In this system, women and neonates who are healthy or only moderately ill do not require the services of a referral center and should receive care locally.
Were these proposed changes put in place, academic medical centers and other comprehensive centers would not be cut off by the third-party payers simply because they charge more for comprehensive services. Also, despite their protestations to the contrary, the noncomprehensive tertiary hospitals would not be driven out of business, but simply would provide care for the patients that they were capable of serving. Most importantly, mother and baby alike would again have the benefit of an appropriately regionalized system of perinatal health care.
True regionalization of perinatal services permits better care at a lower cost, but competition based on cost only, rather than value, could completely disrupt this effective system. 33 The original regionalized perinatal health care system that was developed for American perinatal patients was born of cooperation by referral hospitals and community hospitals alike. Unfortunately, the current managed care environment has dramatically changed the situation. I believe there is still time to rescue our perinatal health care system but wonder how long the opportunity will last.
